Swertia spp. (Gentianaceae) commonly known as Chiraita in herbal drug markets of India is used to protect liver and a wide range of diseases. The official species Swertia chirayita (Roxb.) Karsten is known for its potent activity against malaria, liver-disorder, fever, diabetes and also as appetite stimulant. However, several other species of Swertia viz. S. alata (Royle ex D. Don) clarke and S. paniculata Wall. are being used as substitutes /adulterants for S. chiraita in India, Japan, china, Pakistan and other Asian countries.
INTRODUCTION
Swertia L. (Family: Gentianaceae) is widely distributed in the Temperate regions of Asia, Africa, Europe, North America and Madagascar with ca. 150 species. The genus Swertia is represented in India by ca. 40 species, chiefly distributed in the Himalaya between 1500-2400 m of which S. chirayita (Roxb.) Karsten is well-known for numerous medicinal applications [1] . Several species of Swertia are being used as substitutes or adulterants of S. chirayita and are known for their therapeutic potential against fever, hepatitis, cholecystitis, pneumonia, osteomyelitis, dysentery, scabies, spasm, pain, and malaria, and used as antidepressant, mutagenic, antipsychotic, tuberculostatic, choleretic, antioxidant, anti-inflammatory and antidiabetic drug [2] [3] [4] [5] [6] [7] .
The genus Swertia is known as a rich source of xanthones, some species also containing terpenoids and seco-iridoids [2, 3, 7] . Previous chemical investigations of the plants have revealed the presence of the Lupeol [8] , Mangiferin [9, 10] , β-sitosterol, 3-β-D-glucoside [11] and ursolic acid [12] . In an earlier study, 1-hydroxy-8-glucosyloxy-3, 5-dimethoxyxanthone, 1, 8-dihydroxy-3, 7-dimethoxyxanthone, 3-methoxy-1, 5, 8-trihydroxyxanthone and ursolic acid have been reported from its aerial parts [7] with potent antioxidant activity [13] , but there has been no report on the qualitative analysis of Oleanolic acid in these species, which is an important triterpenoid responsible for hepato-protection, anti-inflammatory and anti-hyperlipidemic properties.
Several species of Swertia are highly exploited as raw material for different traditional medicines. Among them, S. chirayita is considered to be superior in medicine and trade. One of the main issues in its trade is adulteration with other species which are considered to be inferior in medicinal quality. Hence, there is need for selection of distinct macro-as well as micro-morphological characteristics for correct identification of raw material. The present paper aims to provide HPTLC, physico-chemical, morphological and histological profiles to establish the authenticity of S. chirayita which may help to a great extent for differentiating the genuine drug from its other allied species. Studies shows that S. chirayita has almost maximum percentage of all the physicochemical parameters (total ash 5.30%, ethanol soluble extractive 41.60%, water soluble extractive 31.60%) except starch and sugar which were highest in S. alata. (Fig. 3) 
EXPERIMENTAL

Material and methods
HPTLC Studies:
Qualitative HPTLC analysis (Fig.4 ) of all the three Swertia species was also performed for the development of characteristic fingerprint profile, which may be used as marker fingerprints for quality evaluation and standardization of this drug.
S. alata and S. paniculata have more or less similar bands at same R f as in S. chirayita. Moreover the concentration of oleanolic acid is maximum in S. chirayita than in S. paniculata, however, minimum percentage was found in S. alata. (Table 2) 
CONCLUSION
The detailed morphological and anatomical studies revealed that there are marked differences in morphological characters such as shape of leaves (elliptic or ovate -lanceolate in S. chirayita, linear or linear-lanceolate in S. paniculata and ovate -oblong in S. alata) and stem (narrowly winged in S. alata, while cylindrical to obtusely 4-angled in S. chirayita and S. paniculata). However, the main distinguishing features among these species are: flowers pentamerous in S. paniculata and tetramerous in S. chirayita and S. alata, and each petal in S. chirayita have 2 glands, whereas in other two species there is single gland on each petal.
Kumaon region (Uttarakhand) and S. chirayita from Darjeeling (West Bengal). It was authenticated on the basis of taxonomical characters and matched with herbarium specimens available at the NBRI herbarium, Lucknow. The voucher specimen of the plant material (S. chirayita-285496, S. alata-251916, S. paniculata-251915) have been deposited at the NBRI, herbarium. Whole plants were preserved in 70% ethyl alcohol for histological studies. Hand sections were cut and stained with safranin and fast green and photographed with Olympus CX 31 camera [14] .
Physico-chemical and phytochemical studies like total ash, acid insoluble ash, extractive values, sugar and starch were calculated from the shade dried and powdered (60 mesh) plant material [15] [16] [17] .
HPTLC studies Extraction of plant material
Air-dried (45-55 0 c) powdered sample of three Swertia species (2.0g each) was extracted with methanol. Extracts were concentrated under vacuum, re-dissolved in methanol, and finally made concentration of 10mg/ml prior to HPTLC analysis.
Chromatographic studies
HPTLC was performed on 10X10 cm silica gel 60GF 254 plates (Merck). Methanolic solutions and standard compound Oleanolic acid of known concentration of 1mg/ml were applied, using Camag Linomat 5 automated TLC applicator with the nitrogen flow providing a delivery speed of 150nl/sec from the application syringe. The plates were developed to a distance of 80 mm with toluene: ethyl acetate (8:2) as mobile phase in a Camag twin-trough glass chamber previously saturated with mobile phase vapour. After removal of plates from chamber it was completely dried in air at room temperature and peak areas for samples and standard were recorded by densitometry in absorbance/reflection mode at λ max = 570nm, by means of a Camag TLC Scanner 3 with WINCATS version 3.2.1 software.
RESULT AND DISCUSSION
Macro and microscopic studies
Macroscopically stem of S. chirayita is cylindrical below, tetragonous upwards, hollow, while it is quadrangular with narrowly winged angles in S. alata and cylindrical below www.phcogj.com www.phcogj.com 
